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ABSTRACT: 

PURPOSE: To provide an inscribing type oil pump rotor having the proper 
number of engaging teeth and small surface pressure stress. 

CONSTITUTION: An inner rotor 3 and an outer rotor 2 having an inner tooth 
part 2A having the number of teeth more than that of the teeth of the outer 
tooth part 3A of the inner rotor 3 by one tooth mesh with each other to be 
incorporated under the eccentric condition. The inner rotor 3 has a trochoidal 
tooth form satisfying an expression; 0.120≤e.n/(π.D)8ile;0.140 (where (n) 
is the number of the outer teeth 3A, e: mm the eccentric amount and D: mm the 
diameter of addendum circle). Thus, the durability and low noise property of 
an inscribing type oil pump rotor 1 can be improved. 
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CLAIMS 
[Claim(s)] 

[Claim 1] In the inscribed-in type lubricating oil pump rotor which consists of an inner rotor which has n 
external teeth, and an outer rotor which has the internal tooth of ** (n+1) The inscribed-in type lubricating oil 
pump rotor characterized by the number of teeth (n: piece) of said inner rotor, eccentricity (e:mm), and the 
diameter (D:mm) of an addendum circle using as an inner rotor tooth form the trochoid tooth form which fills 
0.120<=e.n/(pi-D) of following type <=0.140. 

[Claim 2] [ that the number of teeth (n: piece) of said inner rotor, eccentricity (e:mm), and the radii (R:mm) of 
the generating circle of the tooth form of an inner rotor used as the inner rotor tooth form the trochoid tooth 
form which fills 0.20<=n.R/(pi-D) of following type <=0.35 ] The inscribed-in type lubricating oil pump rotor 
according to claim 1 by which it is characterized. 

[Claim 3] The inscribed-in type lubricating oil pump rotor according to claim 1 or 2 characterized by the 
numbers of teeth (n) of said inner rotor being eight or more integers. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About an inscribed-in type lubricating oil pump rotor, an engagement number of teeth 
is suitable for especially this invention, and it relates to the small inscribed-in type lubricating oil pump rotor 
of bearing stress. 
[0002] 

[Description of the Prior Art] Since the trochoid rotor which has a trochoid tooth form as a reduction gear for 
inscribed-in type lubricating oil pumps has advantages, such as merit of the effectiveness, and the ease of 
manufacturing, it has spread widely. 

[0003] As shown in drawing 6 , in the rotor room 12A of casing 12, an inner rotor 14 is inscribed in in the 
state of eccentricity, and this inscribed-in type lubricating oil pump 11 is attached by the outer rotor 13. An 
outer rotor 13 has the internal-tooth part 13A formed in the radii gear tooth in inner circumference, and on the 
other hand, it has the external-tooth part 14A formed in the perimeter at the trochoid gear tooth, and an inner 
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rotor 14 forms two or more opening parts, and it is engaging it. One direction of number of the internal-tooth 
part 13A and the external-tooth parts 14A of an inner rotor 14 has decreased. And said outer rotor 13 has 
fitted in free [ a revolution ] in the rotor room 12A of casing 12. Moreover, said inner rotor 14 had the main 
pore 14B in that central part, and the drive shaft 15 has fitted into this main pore 14B. Furthermore, on both 
sides of the main shaft of both the rotors 13 and 14, an admission port 16 and the discharge opening 17 are 
formed in the rotor room 12A of said casing 12 at both sides. And at the time of an activity, an inner rotor 14 
rotates through a drive shaft 15. In connection with it, an outer rotor 13 also rotates in this direction by 
engagement with the internal-tooth part 13A and the external-tooth part 14A. While an outer rotor 13 and an 
inner rotor 14 make one revolution, the volume of each opening part changes to size, inhales oil in an 
admission port 16, and it breathes out oil with the discharge opening 17. 

[0004] An example of a trochoid rotor is shown in drawing 3 conventionally which is used for such an 
inscribed-in type lubricating oil pump. The inner rotor 3 which has nine external teeth 3A is inscribed in the 
outer rotor 2 which has the internal tooth 2A of ten pieces in the state of eccentricity, and this trochoid rotor 1 
is attached to it. Said outer rotor 2 and the inner rotor 3 are forming and engaging two or more opening part 
slack transport rooms V. Moreover, said inner rotor 3 has the main pore 3B in the central part. In addition, S 
is the gearing point of an inner rotor 3 and an outer rotor 2, and T is the propagation include angle of the 
engagement torque of an inner rotor 3 and an outer rotor 2. The diameter (D) of an addendum circle is 70.00 
mm, eccentricity (e) is 3.50mm, the radii (R) of the generating circle of the tooth form of an inner rotor 3 are 
8.55mm, and, as for this inner rotor 3, the minimum radius of curvature r of the inner rotor external-tooth 
tooth form has become 0.04mm. 
[0005] 

[Problem(s) to be Solved by the Invention] [ the conventional trochoid rotor 1 as shown in above-mentioned 
drawing 3 and drawing 6 1 When used in the high velocity revolution and the high load operation area, in 
engagement with an inner rotor 3 and an outer rotor 2, there was a trouble that there are often too few the 
engagement numbers of teeth, or the durable engine performance of a pump falls since the bearing stress of 
engagement is too large, or the noise occurred. And it was very difficult to rationalize these engagement 
numbers of teeth and the bearing stress of engagement both. 

[0006] This invention is accomplished based on the above-mentioned trouble, and an engagement number 
of teeth is suitable and aims at offering the small inscribed-in type lubricating oil pump rotor of bearing stress. 

[0007] 

[Means for solving problem] [ the inscribed-in type lubricating oil pump rotor of Claim 1 of this invention ] In 
the inscribed-in type lubricating oil pump rotor which consists of an inner rotor which has n external teeth, 
and an outer rotor which has the internal tooth of ** (n+1 ) The number of teeth (n: piece) of said inner rotor, 
eccentricity (e:mm), and the diameter (D:mm) of an addendum circle use as an inner rotor tooth form the 
trochoid tooth form which fills 0.120<=e.n/(pi-D) of following type <=0.140. 

[0008] [ moreover, the inscribed-in type lubricating oil pump rotor of Claim 2 ] The number of teeth (n: piece) 
of said inner rotor, eccentricity (e:mm), and the radii (R:mm) of the generating circle of the tooth form of an 
inner rotor use as an inner rotor tooth form the trochoid tooth form which fills 0.20<=n.R/(pi-D) of following 
type <=0.35. 
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[0009] Furthermore, the numbers of teeth (n) of said inner rotor of the inscribed-in type lubricating oil pump 

rotor of Claim 3 are eight or more integers. 

[0010] 

[Function] with the architecture of Claim 1 of this invention, the number of teeth (n: piece) of an inner rotor, 
eccentricity (e:mm), and the diameter (D:mm) of the addendum circle are using as the inner rotor tooth form 
the trochoid tooth form which fills 0.120<=e.n/(pi-D) of following type <=0.140 - [ come out and ] An 
engagement number of teeth and bearing stress are proper, and there is little lowering of the inscribed-in 
type lubricating oil pump rotor durable engine performance which is obtained for this reason, and the noise is 
small. This is the minimum radius of curvature r of the external-tooth tooth form of an inner rotor by carrying 
out within the limits of said formula 0.1 It is because it can carry out above. 

[001 1] Moreover, since the number of teeth (n: piece) of said inner rotor, eccentricity (e:mm), and the radii 
(R:mm) of the generating circle of the tooth form of an inner rotor are using as the inner rotor tooth form the 
trochoid tooth form which fills 0.20<=n.R/(pi-D) of following type <=0.35 with the architecture of Claim 2 The 
durable engine performance of an inscribed-in type lubricating oil pump rotor is improving further. 
[0012] Furthermore, since the numbers of teeth (n) of said inner rotor are eight or more integers with the 
architecture of Claim 3, it is the value of a presumed engagement number of teeth 2.0 It can be considered 
as the above and the durable engine performance and low noise nature of an inscribed-in type lubricating oil 
pump rotor can be raised further. 
[0013] 

[Working example] With reference to an accompanying drawing, this invention is explained in full detail 
hereafter. As shown in drawing 1 , the inner rotor 3 which has ten external teeth 3A is inscribed in the outer 
rotor 2 which has the internal tooth 2A of 1 1 pieces in the state of eccentricity, and the inscribed-in type 
lubricating oil pump rotor 1 is attached to it. Said outer rotor 2 and the inner rotor 3 are forming and engaging 
two or more opening part slack transport rooms V. Moreover, said inner rotor 3 has the main pore 3B in the 
central part. In addition, S is the gearing point of an inner rotor 3 and an outer rotor 2, and r is the minimum 
radius of curvature of an inner rotor external-tooth tooth form. In said inscribed-in type lubricating oil pump 
rotor 1, the include-angle range T considered that the engagement torque of an inner rotor 3 and an outer 
rotor 2 is transmitted is about 45 degrees. In such an inscribed-in type lubricating oil pump rotor 1, the 
number of teeth (n: piece) of the external tooth 3A of an inner rotor 3, eccentricity (e:mm), and the diameter 
(D:mm) of an addendum circle have the tooth form which fills 0.120<=e.n/(pi-D) of following type <=0.140. 
Said formula value (it is called Following beta) is 0.120. In the following, a presumed engagement number of 
teeth decreases and about [ that the durable engine performance of a pump falls ] and the noise becomes 
large. On the other hand, the value of beta is 0.140. If it exceeds, the value of the minimum radius of 
curvature r of an inner rotor external-tooth tooth form serves as the minimum, in engagement of an inner 
rotor 3 and an outer rotor 2, the bearing stress of the part will become very high to a degree, and about [ that 
the durable engine performance of a pump falls ] and the noise will become large. In addition, the value of 
said minimum radius of curvature r is the minimum radius of curvature of the tooth form of the internal tooth 
3A at the time of assuming in the range with which 0.15 <=(n-R)/(pi-D) <=0.45 which is the anticipated-use 
range about the radii R of the generating circle of the tooth form of an inner rotor 3 are filled. And when the 
value of said minimum radius of curvature r was set to 0.1mm or less, bearing stress reached infinity as a 
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matter of fact, and even if this invention person manufactured the rotor with what kind of construction 
material, he found out the event of causing lowering of the durable engine performance. If the value of said 
minimum radius of curvature r exceeds 2.5 mm, a tooth form will become gently-sloping too much, the 
effectiveness of engagement falls, the slip ratio of the external-tooth tooth form of an inner rotor 3 and the 
internal-tooth tooth form of an outer rotor 2 increases, and the durable engine performance falls on the 
contrary. 

[0014] Moreover, as for the maximum, it is desirable that it is more than 2.0 (piece) because of the 
propagation in which the torque of an engagement number of teeth is positive. Therefore, as for the number 
of teeth (n) of the external tooth 3A of an inner rotor 3, it is desirable that they are eight or more pieces. 
[0015] Moreover, even if the value of Above beta is the same, the durable engine performance is greatly 
influenced with the radii (R) of the generating circle of the tooth form of an inner rotor. Therefore, the number 
of teeth (n: piece) of said inner rotor, eccentricity (e:mm), and the radii (R:mm) of an inner rotor generating 
circle are the following types. It is desirable to have the tooth form which fills 0.20<=n.R/(pi-D) <=0.35. Since 
the radii R of the generating circle of the tooth form of an inner rotor will become comparatively large if said 
formula value (it is called Following gamma) exceeds 0.35, the estimate of said minimum radius of curvature 
r becomes small relatively, the durable engine performance of a pump falls, and it goes in the direction in 
which the noise becomes large. On the other hand, by less than 0.20, since the radii (R) of a generating 
circle become small too much, the value of Above gamma can enlarge the estimate of the minimum radius of 
curvature r, but a possibility of reinforcement falling and having and reducing the durable engine 
performance shortly since the magnitude of the radii gear tooth of an outer rotor 2 becomes small relatively is 
produced. 

[0016] Said inscribed-in type lubricating oil pump rotor 1 can be used being able to include in the inscribed-in 
type lubricating oil pump shown in said drawing 6 . 

[0017] The values of Above beta of the inscribed-in type lubricating oil pump rotor 1 of this invention which 
was mentioned above are 0.120-0.140. Since it is in within the limits, an engagement number of teeth is 
suitable and it is easy to generate a trochoid curve with small bearing stress. By carrying out especially the 
value of gamma within the limits of 0.35-0.20, it can be considered as the inscribed-in type lubricating oil 
pump rotor which was excellent with the durable engine performance. Furthermore, by considering it as the 
number of teeth (n) with eight or more pieces of the external tooth 3A of an inner rotor 3 with the trochoid 
rotor 1 of this invention, an engagement number of teeth can be made or more into 2.0, and the transmission 
efficiency of torque is good. 

[0018] The following concrete work examples explain this invention still in detail. 
[0019] Work-example 1 eccentricity (e) The inner rotor (No.1-4) was designed, respectively as within the 
limits which fulfills the radii (R) of 1.50mm, (diameter D) 36.20 mm of an addendum circle, (number-of-teeth 
n) 8-1 1 piece, and an inner rotor generating circle for 0.15 <=n.R-/(pi-D) <=0.45. The number of teeth (n) of 
this inner rotor, eccentricity (e), and the diameter (D) of an addendum circle are shown in Table 1 . And beta 
(e.n/(pi-D)) was computed from the value of the number of teeth (n: piece) of each inner rotor, eccentricity 
(e:mm), the diameter (D:mm) of an addendum circle, and the radii (R:mm) of an inner rotor generating circle. 
Moreover, the range and the number of presumed engagement of the minimum radius of curvature r were 
calculated. A result is shown in Table 2. The inscribed-in type lubricating oil pump rotor using the thing 
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equivalent to this inner rotor of No. 3 is shown in drawing 2 . In addition, the actual measurement of the value 

of r in the inner rotor shown in drawing 2 was 0.95mm. 

[0020] 



[Table 1] 


No. 


n (ffl) 


e (mm) 


d (m) 


1 


8 


1.50 


36.20 


2 


9 


1.50 


36. 20 


3 


10 


1. 50 


36. 20 


4 


1 1 


1.50 


36. 20 



[0021] 
[Table 2 



No. 


/9 


* 

r 




1 


0.106 


2.25- 


2.0 KIT 






4.13 




2 


0. 119 


1. 59- 


2.13OT 






2.97 




3 


0.132 


0.49- 


2.25J21T 






1.35 




4 


0.145 


0. 06J21T 


2.38J5TF 



0; 1 5^n • R/ (ff ♦ D) ^0. 4 5 &SSfc 
* : -f a -9 3 £ 7 •> * - a 4 i*<Pi 

[0022] Even if it is the inner rotor which has the same eccentricity (e) and the diameter (D) of an addendum 
circle so that clearly from Table 2, the value of beta is different with a difference of a number of teeth. The 
values of this beta are 0.120-0.140. As for the inner rotor of No.3 in within the limits, the range of the 
minimum radius of curvature r is 0.1-2.5. It was within the limits and the presumed engagement number of 
teeth was 2.25 or less pieces. On the other hand, the value of beta is 0.120. It reaches No.1 , the range of the 
minimum radius of curvature r exceeds 2.5 mm in the inner rotor of 2, and the value of beta is [ which is the 
following ] 0.140. The range of the minimum radius of curvature r of the inner rotor of No.4 to exceed was 
under 0.1 mm. 

[0023] Work-example 2 eccentricity (e) The inner rotor (No.5-8) was designed, respectively as within the 
limits which fulfills the radii (R) of 3.50mm, (diameter D) 70.00 mm of an addendum circle, (number-of-teeth 
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n) 6-9 piece, and an inner rotor generating circle for 0.15 <=n.R-/(pi-D) <=0.45. The number of teeth (n) of 
this inner rotor, eccentricity (e), and the diameter (D) of an addendum circle are shown in Table 3. Moreover, 
beta (e.n/(pi-D)) was computed from the value of the number of teeth (n: piece) of each inner rotor, 
eccentricity (e:mm), the diameter (D:mm) of an addendum circle, and the radii (R:mm) of an inner rotor 
generating circle. Moreover, the range and the number of presumed engagement of the minimum radius of 
curvature r were calculated. A result is shown in Table 4. The inscribed-in type lubricating oil pump rotor 
(conventional example) using the thing equivalent to this inner rotor of No. 8 is shown in drawing 3 . The 
actual measurement of the value of r in the inner rotor of drawing 3 was 0.04. 



[0024] 
Table 3] 



No. 


n (M) 


e (mm) 


D (mm) 


5 


6 


3.50 


70.00 


6 


7 


3. 50 


70.00 


7 


8 


3. 50 


70. 00 


8 


9 


3. 50 


70. 00 



[0025] 
[Table 4 



No. 


0 


r 




5 


0. 095 


6. OS- 


1. 75EIT 






lO. 34 




6 


0.111 


4.76- 


1.88J3TF 






7. 50 




7 


0. 127 


0.73- 


2.0 






2.28 




8 


0. 143 


0. 06&T 


2. 13J2CT 



[0026] Even if it is the inner rotor which has the same eccentricity (e) and the diameter (D) of an addendum 
circle so that clearly from Table 4, the value of beta is different with a difference of a number of teeth. The 
values of this beta are 0.120-0.140. The range of the minimum radius of curvature r is within the limits of 0.1 
- 2.5 mm, and the presumed engagement number of teeth of the inner rotor of No. 7 in within the limits is 2.0. 
It was below **. On the other hand, the value of beta is 0.120. It reaches No.5, the range of the minimum 
radius of curvature r exceeds 2.5 mm in the inner rotor of 6, and the value of beta is [ which is the following ] 
0.140. The range of the minimum radius of curvature r of the inner rotor of No.8 to exceed was under 0.1 
mm. 

[0027] Work-example 3 eccentricity (e) The inner rotor (No.9-13) was designed, respectively as within the 
limits which fulfills the radii (R) of 2.50mm, (diameter D) 80.00 mm of an addendum circle, (number-of-teeth 
n) 1 1-15 piece, and an inner rotor generating circle for 0.15 <=n.R-/(pi-D) <=0.45. The number of teeth (n) of 
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this inner rotor, -eccentricity (e), and the diameter (D) of an addendum circle are shown in Table 5. Moreover, 
beta (e.n/(pi-D)) was computed from the value of the number of teeth (n: piece) of each inner rotor, 
eccentricity (e:mm), the diameter (D:mm) of an addendum circle, and the radii (R:mm) of an inner rotor 
generating circle. Moreover, the range and the number of presumed engagement of the minimum radius of 
curvature r were calculated. A result is shown in Table 6. 
[0028] 



[Table 5] 


No. 


n 


e (mm) 


D (mil) 


9 


1 1 


2.50 


80.00 


10 


1 2 


2.50 


80.00 


11 


1 3 


2.50 


80.00 


12 


14 


2.50 


80.00 


13 


1 5 


2. 50 


80.00 



[0029] 
[Table 6] 



No. 


P 


r 




9 


0.109 


3.48- 


2.386TF 






7.06 




10 


0.119 


1. 11- 


2. 50£*T 






2.65 




11 


0. 129 


0. 20— 


2.63£IT 






1. 70 




12 


0. 139 


0.18- 


2.75£tT 






0.56 




13 


0.149 


0.05JiTF 


2. 88£(T 



[0030] Even if it is the inner rotor which has the same eccentricity (e) and the diameter (D) of an addendum 
circle so that clearly from Table 6, the value of beta is different with a difference of a number of teeth. The 
values of this beta are 0.120-0.140. The range of the minimum radius of curvature r was within the limits of 
0.1 - 2.5 mm, and the inner rotor of No. 11 and No. 12 in within the limits was 2.75 or less pieces and 2.88 
pieces or less in presumed engagement numbers of teeth. On the other hand, the value of beta is 0.120. It 
reaches No.9, the range of the minimum radius of curvature r exceeds 2.5 mm in the inner rotor of 10, and 
the value of beta is [ which is the following ] 0.140. The range of the minimum radius of curvature r of the 
inner rotor of No. 13 to exceed was under 0.1 mm. 

[0031] Work-example 4 eccentricity (e) The inner rotor (No.14-17) was designed, respectively as within the 
limits which fulfills the radii (R) of 3.715mm, (diameter D) 59.00 mm of an addendum circle, (number-of-teeth 
n) 4-7 piece, and an inner rotor generating circle for 0.15 <=n.R-/(pi-D) <=0.45. The number of teeth (n) of 
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this inner rotor, eccentricity (e), and the diameter (D) of an addendum circle are shown in Table 7. Moreover, 
beta (e.n/(pi-D)) was computed from the value of the number of teeth (n: piece) of each inner rotor, 
eccentricity (e:mm), the diameter (D:mm) of an addendum circle, and the radii (R:mm) of an inner rotor 
generating circle. Moreover, the range and the number of presumed engagement of the minimum radius of 
curvature r were calculated. A result is shown in Table 8. 
[0032] 
[Table 7] 



No. 


n CM) 


e (mm) 


D (mm) 


14 


4 


3.715 


59.00 


15 


5 


3. 715 


59.00 


16 


6 


3. 715 


59.00 


17 


7 


3.715 


59. 00 



[0033] 
[Table 8; 



No. 


/8 


r 




14 


0. 0802 


9.59- 


1.50&T 






12. 16 




15 


0. 100 


6. 21- 


1. 63&T 






8. 80 




16 


0.120 


1.48- 


1. 75fitT 






3. 76 




17 


0.140 


0. 08OT 


1.88JiTF 



[0034] The presumed engagement number of teeth of the inner rotor of No.14-17 whose a number of teeth is 
eight or less pieces so that clearly from Table 8 is 2.0. It was ******. This originates in that there are few 
numbers of teeth. 

[0035] Work-example 5 eccentricity (e) as (radii R) 4.55mm of 1 .50mm, (diameter D) 36.20 mm of an 
addendum circle, (number-of-teeth n) 10 piece, and an inner rotor generating circle Except that the radii (R) 
of an inner rotor generating circle were different from the inner rotor shown in drawing 2 equivalent to said 
inner rotor of No.3, the inner rotor (No. 1 8) of the almost same many origin was manufactured. The number of 
teeth (n) of this inner rotor, eccentricity (e), the diameter (D) of an addendum circle, and the radii (R) of an 
inner rotor generating circle are shown in Table 9. Moreover, beta (e.n/(pi-D)) and gamma (n.R/(pi-D)) were 
computed from the value of the number of teeth (n: piece) of this inner rotor, eccentricity (e:mm), the 
diameter (D:mm) of an addendum circle, and the radii (R:mm) of an inner rotor generating circle. Moreover, 
the range and the number of presumed engagement of the minimum radius of curvature r were calculated. A 
result is shown in Table 10 with the result of the inner rotor shown in drawing 2 . The inscribed-in type 
lubricating oil pump rotor using this inner rotor of No.18 is shown in drawing 4 . In addition, the actual 
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measurement qf the value of r in the inner rotor of drawing 4 was 0.53mm. 

[0036] Work-example 6 eccentricity (e) 1 .50mm, (diameter D) 36.20 mm of an addendum circle, Number of 
teeth (n) Except that the radii (R) of an inner rotor generating circle were different from the inner rotor shown 
in drawing 2 which is equivalent to said inner rotor of No. 3 as (radii R) 4.55mm of ten pieces and an inner 
rotor generating circle, the inner rotor (No.19) of the almost same many origin was manufactured. The 
number of teeth (n) of this inner rotor, eccentricity (e), the diameter (D) of an addendum circle, and the radii 
(R) of an inner rotor generating circle are shown in Table 9. Moreover, beta (e.n/(pi-D)) and gamma (n.R/(pi- 
D)) were computed from the value of the number of teeth (n: piece) of this inner rotor, eccentricity (e:mm), 
the diameter (D:mm) of an addendum circle, and the radii (R:mm) of an inner rotor generating circle. 
Moreover, the range and the number of presumed engagement of the minimum radius of curvature r were 
calculated. A result is shown in Table 10 with the result of the inner rotor shown in drawing 2 . The inscribed- 
in type lubricating oil pump rotor using this inner rotor of No.19 is shown in drawing 5 . 
[0037] 
[Table 9] 



No. 


n (M> 


e (mm) 


D (mm) 


R (mm) 


18 


1 0 


1. 50 


36. 20 


4.55 


19 


1 0 


1.50 


36.20 


1.70 


3* 


10 


1. 50 


36.20 


3.42 



[0038] 
[Table 10] 



No. 


0 


r 


r 




18 


0. 132 


0.40 


0. 53 


2.25JUT 


19 


0. 132 


0.15 


1. 35 


2.25BIT 


3* 


0. 132 


0.30 


0.95 


2.25PXF 



a) *no. 3 Km^tzmtTtt -fy*- 

[0039] Even if it is the inner rotor which has the almost same many origin except the radii (R) of an inner 
rotor generating circle so that clearly from Table 10 The estimate of the value of gamma was greatly 
different, and was good, and the presumed engagement number of teeth was 2.25 or less pieces. [ of the 
value of r of the inner rotor of No.3 especially whose value of gamma is within the limits of 0.20-0.35 ] 
[0040] 

[Effect of the Invention] [ the inscribed-in type lubricating oil pump rotor of Claim 1 of this invention ] In the 
inscribed-in type lubricating oil pump rotor which consists of an inner rotor which has n external teeth, and an 
outer rotor which has the internal tooth of ** (n+1) Since the number of teeth (n: piece) of said inner rotor, 
eccentricity (e:mm), and the diameter (D:mm) of an addendum circle use as an inner rotor tooth form the 
trochoid tooth form which fills 0.120<=e.n/(pi-D) of following type <=0.140 An engagement number of teeth 
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and bearing stress are proper, and there is little lowering of the inscribed-in type lubricating oil pump rotor 
durable engine performance which is obtained for this reason, and the noise is small. 
[0041] [ moreover, the inscribed-in type lubricating oil pump rotor of Claim 2 ] Since the number of teeth (n: 
piece) of said inner rotor, eccentricity (e:mm), and the radii (R:mm) of an inner rotor generating circle use as 
an inner rotor tooth form the trochoid tooth form which fills 0.20<=n.R/(pi-D) of following type <=0.35 The 
durable engine performance and low noise nature of an inscribed-in type lubricating oil pump rotor are 
improving further. 

[0042] Furthermore, since the numbers of teeth (n) of said inner rotor are eight or more integers, the 
inscribed-in type lubricating oil pump rotor of Claim 3 is the value of an engagement number of teeth 2.0 It 
can be considered as the above and the durable engine performance and low noise nature of an inscribed-in 
type lubricating oil pump rotor can be raised further. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[ Drawing 1] It is the top view showing the inscribed-in type lubricating oil pump rotor by the 1st work example 
of this invention. 

[ Drawing 2] It is the top view showing the inscribed-in type lubricating oil pump rotor of No. 3. 
[ Drawing 3] It is the top view showing the inscribed-in type lubricating oil pump rotor of No. 8. 
[ Drawing 4] It is the top view showing the inscribed-in type lubricating oil pump rotor of No. 18. 
[Drawing 5] It is the top view showing the inscribed-in type lubricating oil pump rotor of No. 19. 
[Drawing 6] It is the schematic diagram showing an inscribed-in type lubricating oil pump. 
[Explanations of letters or numerals] 

1 Inscribed-in Type Lubricating Oil Pump Rotor 

2 Outer Rotor 
2A Internal tooth 

3 Inner Rotor 

3A External tooth 



[Translation done.] 
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